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(54) AUTOMATIC CALIBRATION OF A/D CONVERTER IN CMOS-TYPE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To minimize the 
parasitic effect of an A/D converter and a 
CDS circuit by initializing the counters of 
respective n-A/D converters by a compensation 
value to compensate the digital output of the 
corresponding A/D converters to balance the 
nonuniformity of elements in a signal 
processing means. 

SOLUTION: Each A/D converter 16 is connected 
so as to receive an analog signal from a 
corresponding column line 14 through a known 
correlated double samp I i ng (CDS) circuit 18 to 
convert each analog signal to a digital 
signal. The digital signal expresses the gray 
level of optical luminance detected by a 
corresponding pixel element. Then, in an 
initializing period before generation of N- 
pieces of digital signals, a compensation 
value where prescribed reference voltage 
corresponds to each of the N A/D converters 16 is obtained. As the result of 
it, the counters of the respective N A/D converters are initialized by the 
compensation value to compensate the digital output of the corresponding A/D 
converters 16 to balance the nonuniformity of elements in a signal processing 
means. 
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V^-fhA t-Vm&TVAXh^X . NtiliO^C 
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/DSaasoiSTi^l^S-fttfltU £*UcJ:Df£ft 

h , K«9*81¥a*> 151 EN (Itf>A7J 7 M S*i 

jp^^rfi-^^sttKsmioA^i^i:. mtv-yy 

. if 5fcJS4 tE«W>-f * -y-fe VI^I. 

c »*3S 6 ] msv> ? o >r®ttto*ti?ti&m i 
frENffloA/DsaftS^-en-rixtMiB-rsiirs 

(=* B?IBH»r^ap«E* { K^liJj:tX^20A*4SSl 1 
Ml. 

[11**7 3 ffiie*08Ht8IISJ*. 1JKA/DJS««<0 



Axht. mtmuzimoAM-is-tyyizw.. 

[W*«9 3 MIS^mEfi (Vrampt) - (V 
ramp-) -VshtfK. ^tVshtl HifiB 

amp +{iHfrtBSS|S5 yT«#«>«WiTfc *) . V r 

(it&g i o 3 mrteffl«ffi(±. friBWfk^lS+tM 
ie^®E#Epfln£ix6J:£. WJB^iA/DSaMS* 1 

[ItfiQll] tMe-M-$*feyi«±CMOS*-fT 

o-f pt-^-fe >^rc* s . if *« 8 ceiga -f^-^'-t 
[tt$3ii2] mnecMos^ a rcoA x- : J*:y+r 

M^t JVi/vPCMOSfA ~T0) A ^ — s'-fe >"9**C*£> 

it#Sl l^E»co>f^-y-fe^-9^ia. 
[fl&I 1 3 3 NM<7)T1-a7m^*:*ti?tlliiJj-r 

N(I«A/Dg^£^£«^tftg#f£i: 

(a) KN»or-*-n^«#t*jaw4w«)«ffliHaBnai 

(c* JJrJgoaBUmEtKfi^iBa^iacoKNWOA/D 

jK-rs««€Sr-5-*i-eix«oMNflicoA/Ds:a»co^aj 

( b ) «N»or^o^fi#s*jiw*i(rft:, ^nii^ 

A/D^S^-eit-f ixtcfclts # ^ >^ 5:iSMlSi-& 
*Mt«"C«J«Ktt. K«iW*A/DSffll»Ox^^ 

<o^s«j-tt **&«^w* xf"/n, 

mim. 1 4 3 y 7- ( b ) H(iiB««ffi 

SUflW* -y 7"iSr $ 6 £#tf . |f«qi 1 3 KiB&tf) 

1 5 3 wiaxf 77(b) ffismmmz 

JOT S * »> y ^<OWEffi*fc:Bffll mffi^riax 6Xf -y T 
[ff*3S 1 6 3 lulEXx ?7(a) cOMtC . MiSN^l 

w-ifvru yrmmz £~>xmium<?>T-hn?-m^(?> 
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m&tg. 1 7 3 itrieNfflco A/D^no-eix-f ^ 
#>\ «^7^r«^-^sfrri»^osii^A^^t3 

2 tf)A*«RPfcir*-4 . MSB 1 6 £KBWX81£. 
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y^mstza ^xi&mz tihm^wm^&LX-h 
ot. -efim^Nffl^r^n^m^ioc^tjE-r 

JWHItetJV^, m^)S*£«ffi#i£Nffl?)A/D^S&§ 
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& . ffi#B 2 5 fcf Ea^(t#KS#S. 
[ff*«2 9 3 tWENffl<0A/DSMW»(7)**t-e!h. 

0M2<r>*3MR-&ft*h* »*3B2 8t=aB«<ofi-9*!i 

a/d saftako-t^-wifciit^r s iwEtMi'tfw^KA/ 
m^m3 1 3 iffi«-»«9i¥SMB«««r^>f -c 

l«*«2 5lC|E»tfO«-?-JftS#g. 
Cff^JS3 23 H!rfE«*«ff{i (Vr amp + ) - 
(Vramp-) -VshX'h*). Vshil WEA/ 
D^SlcJ:oT^tS^-74r-y hUEJ: 9 

*3tliil«5r<fct<fL<, Vramp+lt fTIES^^ 
VTffi-^co«tl«V^T'S>9. Vrarap-li. |»e 

[»*^3 3 3 MiEifmffl* s , BtriE^-fkfflratcHuiE 

if^a2 5tc!E«O^S. 

ft-^<7) i o tz*ti*tiMBit & n t ^^;HI^-Sr±Si-r 

mx.izm*}®3smmtzts^x. i&m^am^&pwm? 

^MN^A/D^ms<7)MJE-rs lOC0*O^'»'^ 

fc. 0t^s^SflE$rism^-^aa#s^Nfli^A/D 



( i i ) mumnT+vrm^z&sfrt&mz. wm® 
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m. 

[f»*JS4 o ] mixr-vy ( i i ) mmfe<?> 
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X'fo h , mm. 3 4 (dan*)**. 

[K$*4 2 J mfiea^mffii ( V r amp + ) - 
(Vramp-) -Vshtl>0> VshJi. fusfiA/ 
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>ym^<v&i>m^mx*> o , vramp-n iss^ 
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tit t^<r>mmm-hA/\>^mst-^msdrf^ 
ivmmzn lxju t v wsLX'h t . is^a 3 3 icsan 

[000 13 

[?&Bj<7)jR^&gjfff#|J3 *^aCMOSl-f^-y 
[000 23 

iz. a^-cs* z tit: ymmizw&'t zm^z 
m^xz\tit><?>m^ii. ^-fjiizttm-tz, 
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[00033 tt*tffr5rJ3*n£>:M ro-f V-t^W 

l^m^i^ (ccd) t**. ccD^^-y 

CCDJS^Tt. S*SfiS^O-y 

±*%mj}*im-t&. c cd >r *- : j*>v t\±tm 

WC, CMOST^f -fTlf-feVt (APS) «\ 1 

m-b>y j f-v7±.t<zfflffl. ytsxx/m^ryn-b 

xms&sr* /"jyv? tawrcs &<ot\ ia^< <oa 

SSr^ftTV^. CMOS APSB^?iJ^i:tT. 
( 1 ) ffittEHrft* itX«m*?»». ( 2 ) srv^-yT" 
xi/^fD^?XWD-feX5itt, ^r^mc (3) 

«£*«occ d fcJtKtT^ftWtcffinx h-e*>sc t 
u*xc7)fcmmizRj£f\\m*iimtzx o»fe*i*t^>T 

[0 004 3 

[^HJ^M^L«J:di:-r.|»ilS3 U&»U 

izx^x^.m.^ttfzTi-u^m^it. wms.. sta:, 
Bt«8£jiix , t tz^j u ximwT^-izmm't m 

mos APsnmi*im\j»&iEm%mmmm* 

^fc&fflSft&ES&fcWii^-S 1 /f -/>f X. fcitfT 

mfhtih. 

[00053 >i,ztnfz>m-<?>ft$tmmz'o\*x 

Ilt^r 'J^(CDS) [Ug&^?PS^^ii>t/K 1 
OO^RIslS&C MO SHr y X^iJ »tS A/D^ 
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ttftOimgafiK S-A/D^glSi^ai^KfcVvCII&ft 

<7)-fe/W^f5-rSCDS[USSi:tf0tt^f^o^{i:. n 
yA V^yA >Vv1-tfMffiiZti&i%>iilz\,^Zom 
<=Srft. *JWltf>B«tt, A/DSa»J3J:t^CDSig 
S&O Z tl fc«DW£J»*fc«>MW- £ £ i: T* ft . 
[0006] 

[HH*»8rt-4fctf><0#R] *«*t=J:ft-f >-^*-fe 
y-^Stis N«WTi-o^fi#**ii*h.aj*-rftN 

m*\ z. Y )*&^w&xhh . a t—vmsrvA 
ztL^tiWNmcoT-t-uym-^coo-hn ioofi#(c*f 
iE-rsNffl«0r> r ^;i^i^^-fftN<i<0A^j9'f y 

fl-sf-O d *>co i o<D<I-t 4 # >7 y N(I 

ti««wto«HB«ia«t'tt, mje«oaBWE#KNffl*>A 

*ft^#U;:tt^-ft1««(ia<#£>*u *<0ttiR»N«<0 
A/DS^*ixmof£#^y*a<fg1«(tfi6£J: 

[ooo7]>f> -s^s^inswi, wwiwi^a 
*ti^*ijmiea«tt*ifia*tjES-rft^^y^fcn 
-hut, mtfe^ht^yfcomtrrVffr&Jizn 

ffiW4, Nffl<o*J«MblII»tS«»(=«£TtJ:v^ 

c o o o 8 ] w ^ - sAt yymwit. mszm^wm^m 

mEf i??>u&jj zmatt ft , NfflottttflM* § & 
[0009] -f *-5AfeX*SS»i, «rana#«yi¥» 

c o o i o ] ax— ^^rmmti mrfBNffleoA/D 
^siso-eft-m***^ y7ft-si£gtfaxftgs i <r>x 

cooii] -f ^-^'-fey^sii. luie^ y7>j y^ 

flu. Hu!B»ft»jig*. mrieNffloA/D^mti^'e 
*u=:*fjs-r ft friB*niffi^iine a/ d ^8ts?> «re 

[0012] >-y*yihB«tt. friB^-fi^ra 
<k mrieA/D^«stiw#-fe v hteWj&rftineiMMi 
a>\ MA/D^s^fneffi^T^^fiftiotc. friB 



[0013] >f ^-^'-fey-^BJi. «rae«-f«»iru' 
[ooi4] ^-^•fe^aaui. mrfiB»*«E(± 

(Vramp + ) - (Vramp-) -VshtfK, 
ia*Vshli ffl£A/DS&l»fc:J:-5T&tft*:7 

«Kffi-e£> 0 . Vramp -iii$^2|B y V 7*«-t<7)S 

[0015] y-^Bta. mmmmtK m 
mmmmwzmzgmwmiWtozti&bz. m& 
t-* a/d £MH0»6 tWEri*** m-*e*«- 
i-vw®X'h-oxi>£\\ 

l o o 1 6 ] a ^-y-by-^lfi, flfrls-< x-i?*y 

*Ttf C M O S f A Ten A * — vMr y-fT'fe o X t <k V \ 
[00 17] ^-y-fey-fSBte. iflECMOS^^ 

[0018] 3|s%HJ(C X ft NilOT^OrT'fl-St-ST W? 

fiaj^-rft/i^coN^jom^^'f ySr*-rftB»s*Dr 

S^ONfflcOA/D^^^^-rftfi^S^ai: 
^rfftft^-bV^BSr^'fb-rft^i. (a)l£N 

iwrtD/ffSMt ftttrco^M-ftMiat', w^w 
a^mE^^fi^jQa^soMNfflcoA/D^swa 

ffl^-?-neii^iSNffl^A/D^msoKaj*T'f#i,x 

f-y7i:, (b) KNffliOT-t-D^fi^-Sr^-rftBU 
*K«l6-r««««rc*JWfl:L, ^flE-TftA/D^m 
^S^^^^-tt^^-fL-rft^x •/ 7*fc 

[0019] lirte^T- 77(b) Bofesmffl^. 1 
•t&AT-vy°zz$>i,z-£&X'i>£\ / \ 

[0020] Bifiexr- 77(b) *^ |frlB«BfflS-7 «y 

S ^? y ^ ^Itfietil* CMfiimffiSrSPx ft Xf -y T * $ 

[0021] Kfie^.^ 77(a) <0|irC. MIBNffl<W 
V7'J y^HlS8^cfc-3TmnBN(l<50T7D^fs^-<7)-5-ix 

r y y^^ix/ir-rairm-f-Sr^nm^-rftXT-y 

7£$£tc-£/C-C'4>J:V>. 

[0022] l5IBN<l<?DA/D^mS^^-fiX* s , « 
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[0023] friB^-r 77 ( b ) tiK mm&commm 

Ztl? ticvm ESS 1 <T> ATjaSH 1 i> «fc tfSS 2 (OXfiffitt 

tmmmz. iSA/D^j^^aiTj-cm^-yTS-s 
[0024] frisxx >/T < b ) a*. mriam^<o*^m 

JMs^ftWcWE^ffifEfflfilffi?:. f£A/D^g| 

[0025] mm^m&Tv* ttmi^mmru^ t£> 

[0026] li!rfeS*S«ffl± (Vramp + )- (Vr 
amp-) -Vsht'*0, Vshli fflBA/D^ 
SKioT'fet&^-fe-y h«£Ei»5t^v^t/i{i 
^<hfc^t<. Vramp+li, ISS^ V7fi^ 
^Stit^fflf^O. Vramp-li, Kffigv vrft 

[0027] miE^ffl*\ mzmmsffmteixh 
t t y nm i- y mmx-h -> x h * u. 

[0 0 2 8] Kfl2-f^-^-«r>"^a*^ CMOSl-f 

[0029] #»SCJ:*-< p< -S^fe >1fJ±. 
3£fE$^*-^>^"t'£>oT. fjlBCMOSS>f 
* - j^-fe tyji^y^CMOSI-f^-y-by 

[0030] J: s 

^ii-ffL^Nfflor^o^fi-^coiofcMJs 

& Jta^tfO^ »7 >- * £ -e*L-m*-f 6 Nfflco A/D 
[0031] ^n-Pa^lBliilffiSrHulfiW^-l.^^ 

ii zmm-& Nfflio^-ftniBSS: $ h tew lt *> <t v \ 

[0032] ^n-fiX^B>nB1f«fflSr7 >y^U Mttflt 



<isrHaiBMJE^-s^^>-^OH(ifaai^tJp^. 

[0033] ^ft^h.**. B>flBNffiOT-?-o^ft-^0^ 
[0034] HtrffiNfflcOA/D^M§<0^iim#. * 

*9 yym^z&mi- &tz#>om i ^ATjasi^fcitfM 

[0035] miv-yyj vy^m^tL^tdfi, m i 

mz. mmfewmmm&tf. smicoxjim-axxs 

m&2<7)AJi$itf-iz£>K->xeiitoZtt^ ttriENfflcoA/ 

D$&mcozn?iit,zttfc^&mmffimmtfmA/D& 

tmcoftjix-n^tixhUK 

[0036] mm^mn^mmmmar x-h-> 

[ 0 0 3 7 ] BiHBS^«Sti (Vram P + ) - (Vr 
amp-) -VshT'fcO, Vshli, HtflfiA/D^ 

^-=5r<i:t^L<, vramp+ii mmmyyym 
^co&tn^mx-hK) . vramp-n w^wm^y^r 

[0038] mmmmtf. mmimmmzmMW^ 
mB-tfrnnztih t % ^ffriBWJE-r s A/D^m§§*^ 
OHiflBx is?>vmm,zn lx>v ± u ssrcfc ^ t t. <t 

[0 03 9] ^BHt.kSNli^T^Oiy'ii-^^^h.^ 
S^Srt^^NfflOA/D^lff^MJiE-r* lOOtfiO 

xvyfzwmt-t&umi. ( i ) ^Nffltor^n^ 
ft^^as^s^MNffl^A/D^^scoai* 

MNffl<7)A/D^«^cO-?-a-Pixtc^li5-r*fflMSffl 
£#-fe>y h^A/D?E«iStf0ai*'Ci#SX7 i -y7°i:, 
( i i ) ^NffliOT^a^'fi-f-S-^-rSHfrC MNffl 
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•rsramffi-cigjawfcu ^is-rsA/D^j^itoi$x 
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wctot, mmmmz 1 o^ts «7y^cn 
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i: #c7)mflWie-r'l» A/D^J«S*^c7)Hyiex^^;Mi 
[004 9] CMOSTam.lzX-oXWaZtlfzT? 

- Ktf) 2&7cWfHT W rJT2r^-tfo H 

9\,z&~>xT9*L^ti. Tvtno&mzi&szm. 
s. z-m^ yizMf&T-t-nrm^iz. &m?jyiz 

g&ZtitiA/Dmm (ADC) ciotf^;H 

*fcSE»«*l4. fl!i«0^«c7)d^. A/D^Sf{±Sf(l 

o^o#^^"f syris-ryxbrnnL 



Ai*if A/D^^^-rs^t;. me^^-f 5^ 

^ry^SrfflV^T. <I<7M >7-^JUcr>mzftftcr>£ 
4 5 J: 0 , flteft^fW 

tiimommcom. amizn ^T * >y rsr*? t-r & . 

*li}L!WlW3*UC. *5(9-f>±<0CDS<0A*y-H 
ftfcft^xvWx-^ti. A/D^SfcCDSHISg 

tvfz&mjjjj >\ l znm~rh'r : J'?)VT : —?mt. mm 
tvj c?>ft±x'(r)mfecoA/DmmzWi<mft£9m^ 

4ADC*-/y^cDl5)lli: LTfflV^fxi,. 
Hot, A/D^fgfcJ:^CDSigiScO±^^?!l 
*8J:tf£»tt, ^TAfcix£HI£<0M&?)A/'DS: 

[0050] 

[^<oiijitfo^«] zzx\ asft<oBnBt«sHtr, 

H*feSI«*^SixS. *§*t£ll;!&SS1lltf)lo(iCMO 

*mwz<nm%hmmx'miztin. jlo 

[ 0 0 5 1 ] m 1 ti. 1 oo*«[lIS&f--y 7±.t,ZBfSL% 
^640x480GMOSr?f-f yBS-f -X— ^-fe 

1 9(i. #Bg^l 0-C'*$ttl>3t^aiSxO2<^ 

4«fHI^l 5 2$r(Si.-S»tfrH^Xv-7M^j/^^l 
2<i. lfr^o7Kl/Xt6fcftK, 377l/-fl9C 
8$SS*i.£>. isyWJ*?i2<r>\itt\&. 7FW 
'fy2H:J:->t377W 1 9tlfr^o7HWX 

icL^*^T?'j7'f y 1 4 Krxo^fi-f-fcgga-aj-r. 

[0052] 100^Jt®«twfcV^T. #A/D^ftS 

1 6ii. %\<r>im^m^yy u ( c d s ) \m 1 

&mztz#>iz&igtt$ti. ^r-ro^m-^-srx^^/Hi 
^^t-s. TV^Mi^te. stjc-r-i.a^-ri o 
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5^®§\ CDSEH»18*iWfc3-£**4 
•y^y^ft#. If T F h W^X* 1 2 MW* 

[0053] JS8ttttfW«S8fT§*i4*^ HflMi. Mft 
OP&£gfcft##Hi£1!i71 OKmSidt;:. >f 

0, £fcti^ftfcffiS^&5fc&»T/^;3.£-£-tr. 

[00543 H2 tSR-TJ: ? fc, S^SB^&JJWfc:*^ 
Trt*5!l9-r:'2 4ttlMIS*l.T*i»K ail R»tU 

5V^X^M33& { ^7K$ttTV»?,^T'$>S„ 7th 

KioT. V D D U</MCifiV>«C V-tybZtl&. U 
-teyhh^yvX^MlJi, 01 (VftT YVX~/y hU 
1 2frt>ftJ}Ztl&V*-y HM-RSTtfSttR 

[0055] m j %RSTi)mmm#mt<z$>&zk-c>j*: 
^tzzytiztmLx . s^>wiiffl-«5vw»^jsc«t. y 

U RSTfi#«OJU?affl*:*JVVC*Tr*. E3tS^ 
3«i«i6RDm-^{c,f:oT3rM-$iti.. ±MZ<7rt-ft% 

4rXh7yyx?M3$r:fi-LT^J&$iX.g>. y-FPC 
ZklzXiXXy-t-yhZtl. \>*>hA,, hy>¥X?M 

nmi l z&if&\B\mzmi2ti&. <x^x\ w&mw* 

fUCOMmza^X. fi^fcltSU-fe-y h hy>i?X?M 
HiUXfj-yi.ZZtl. y*y74*-Y2Q0)1tlV-Y 
y- H P {Cg^*l£> y-X*o*7M 2 tf)A})£ V D D 

(CDS) mRl 8(;i-5TStt$^SH^C0ft-^{i. 

^•vhifRS t*>'@i&$ ixs But treoy- h* c 



tcistti) y - i* c^m-^cowmt^ £koc d s msitci 

^. tifmiz&V&ft&m 4 V 2 4 T(Om^r<OM 

*ti, y-x*a»>M2i5itxr^-fexh7y^^M 

3c7)^-7-fe y hSr-t-^. -Htt;:J:>?. rtgS?"J ^ > 2 4 
#comi> 7^'*;m^<7)^&O*#>t;:A/D0&&l 6 

*>**ve*ifc*ivvc, ??ijy-Kctctj(ti,«#oi&^» 
Zkiz±*)'{rhti&. 

[0056] ® 3ti, ^w^A/Dgaas i e^mm 

7V y?mX'bh. S§^l5A/DSiSl 6te. igflj 
#Jtt«S3 2, 7o-y?y-7M V;yTIl(l3 4. fcitf 
8t*y hy>M^y*»7y^3 6, fcit/^-cxTMyA— 
?3 3, 3 5£isti. LA>U m^^i?-? )VW^<7)%£. 

mzssmz-r&mcvmmi*. ttc. *rarc*s. m3& 

y) n'-x -f y?Xfl J—Y \zx-h £fu CDS 0g&^ 
<VT1~uym^3 1 tiJtiSSff3 2 co^f yA-r V^A 
^jy-h'fcA^^tLS. ^n>y^fi#3 9{i, 4>vn*- 

a IB. S*7y7-«^3 8*5±#JHJ6L. ?n-y?ff 
^•3 9A^OiS#^ra^^^f#v\ ^^>^3 6(i^ 
^^h^^-Ti.. astS7^rfi#3 8*>'T^n^ft-^ 

3 1tmL\,*%&. itlSS3 20ai73{i7U<yrt. fi 

o^a^^-f^ >ymm3 4%'ftLx, 7vy?m 
^3 9<7)y-hzmm-h. ufc#-3W>^3 6» 

fl-^3 lK^fB-r^^^^/Hi^^-r. Vramp-ffl 
{i7yTfI#3 8<7)«fgl/^T'$>0. V ramp +(4 
y >ym^ 3 8 ^S^U^^T'S) h . 
[00 57] S4^$ixS«tdtC. A7J*^ai^^ 

r^o^ft-^3 ioas^ss«. y-**o<?M2. r 

?«h7y^M3, nW\y4V24^ CDS0 
§18« Joil^A/D^SiSl 6rtOit!iSS[IIS&3 2Sr 
•i-tf. WSr&7*H:/H 0tci3t7-&y-KPJitf)|iJ— 

c?)r-ro^fi^o^T$xi>. y-xitD^M2ST' 

<^SS^4>o§. fcJ;l^T^-fe^h7y^^M3IS 

Cl^^Otf ^#{4. Itr^cT). i^»<7)CDSIlI8&l 8(C 

[00 581 20<7)a^-rStf5^>-fcfc^Sf ^-fe^ 

fiS. S lfcJ:t^S2ti-§-ti. -eix-ftt. 04OX^f y 
^-S lt$J:V : S2ZW}itZi£&. MbVX. 05T-(i. 

4 8 Ofty 4 yiz-o^X 3 0 H z 7 -t. U- h 1/ZMfB 

y* >-B#OTII6 9 . 4p. stfffl^Ztl. 
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[0059] L**U #?fl7-f Mcfclt&ll-Ortg&fl 

^TttiCDSESSl 8. fcilXlocO^HIS&CMOS 
-fey^f--xr^i5{ti»A/D^mSl 6rt^Jt«Si3 2 
COHT'O^S^-Ji:. #A/D^H1 6<7)tB^fc*3V^T 
afcifW/HB-^***"*-*. ADCJtlSSfc. A 

%hn<7)*;Mzfsmt& c d sms&ojt^t ^faon 

$*l*fc#V>JIWfr*-*. A/DtMl 6fcettfCDS 

[0 0 60] 06 acoEfotsXT/mebcofJ §yytz 

1 3 t,zi5tt&>vvx<7>ftmt. mmnw&m^cwyy 

fctf>fc, 0 6 Mc^SixSttiS-TSfl-sf- S3 *3j;tfS4 
£i^Tlt)f££ft££^&S2o<7)Si;9DX'f 7fS3fc 
itfS4£l£a-r£. 

[00 6 1] B#^iJt la (CfcV^T. #rt«8l9-f V24 

fc, .r«DVL«£{;L ^t lb tc:tJ^T^-f -yf-S l£ 
CDS0S&1 80HUltiit@S 
6 OCDRHSA^jy-K (SI G) £fg|ft§*U>. #fMt 

2 4<O^TS:VH(cryHr -y h$1t&. 3n&. X-f >y 
^-S4Ji. X-f •yf-Sl^ONcDJ®^-, ONKStlftSr 

v>. *JiU->HiS<B«H;:i3Vvr. VHi>J:tfvu±— ® 

C Vreft^WVHtVLt^tVram 
P + ) - (Vramp-) -Vs hOTT*£>£ J: 5 (Ctt 
5g£ix£. ZZX\ Vramp+fcitfVramp-J 

z-tt&zttfX'Z. mxftiz&^x&mnm&ommT 

n*XlZttl,X¥f®X'$3&. ^flfJt ld tCt3f>T. mffiV 
HUu X-f -y^S2S:ON^Sii:C«J:oTCDSIl| 
Kl8OM»li«iS6 0^K!|!KA*y-H (PRE) 

t-. rw?>#?ijfc:*fLTCDS[iig&i 8<7>atj^j«i. # 
cd sfcrm-s^-fe-y hmjE^sfc/hsv^iR^r 

y-K (PRE)±OTHK/-}« (S I G) 

vyfizttLXomzztizmz. oFFms. 



[0 0 6 2] I7ali, S6ai7)^-i:lt«5L-C. CD 
S08&1 8<^tt5*^C±>ttSVr e f (=VH-VL) 

Sit&idtC. B^JtilCfeWtX-f -yf-S3;fcJ:tfS 
4 £ O N [Z-th Z k IZ X o 6 0 «DA}> J- 

K ( S I G) JoiT/ ( PRE) S-VLfcitfVHKA- 

^ssixi. zcDsizm-zxy-tv hm 

EtfimiZ'bZ\,yk1B.&th CDS HISS 1 soffit 
fcL Vref (=VH-VL) ktch* B7b£*SV) 

t> fi^-s lfcitfs 2±o^Jt 2 fciiXt 3 tcfc(ts 

-rs. 

[0 06 3] CDS0K^i:-3Te$ix-l>??iJS 

ix#4. ^JiOADCOA^O&Mfcfl 
-Sp-fc LTOVre f (=VH-VL) 3£E<0£j£te. 0 
8bt^§^i.B#SiJt 1 twJ3V>Tll8afcfc(ti.X-f -y 
fS3JrONCtS;it ( J:-DtVre f^ADCW 
A*y-HSrry-fe-y h-?&Z.blz£iXZcZti&&. 
H8bKiJ{ti.ft-§-S lfcir/S 2±OfifSiJt 2 t3j:t^ 

[0 064] J^Stl^So^&^v^-m^loSr^ 
ffl-fS-IfclCioT. CDSEIKl 8COmjjlZt3Vr&n 

mt, m6bi,zjjk£tL&t 14 frt>t t £Tcoimi*>&^ 

i±m 7 b tJ i 1X8 b t,Z5jk% tlh t , *>A> 1 2 4 T'cTDSBrat 
fcv>T AD C@S& 1 6 J: oTx^/Hifc^StSix 
TW-f P">IC0#?lH;itrSADCIlISSt3 < ttXCDSIII 

tg&. ADCHS&^^T^^HiatJ^'iaitVr e f 

[oo65] *»ac2->-c, »»Hiara*fc i^*>a 
d c iiisst;o^T?f tytitzTi?? )vm.<ww -f- y 

OM«^m* J tT*)tlSHfrfc. ttfB-t&ADC 1 6|*|<7) 

tt-fit^JC^LTADC^^^^O^^fflti. ?ij 
S^ADCfcit^CD SESSfci -5TSw$<XS3j-7-fe 
<y h SrS/Mb-TS J; 3 . »»4 S tft^J^O 

[0066] JHTC Mi; LT. V%TixcO^I&Jtov%T 
i>SArF§ai^«E^7hVsh2:0. 5^;PhtcM^ 

^>{Cs it^S3 2^<7)r-^Q^m#3 1 <7>A?ja*V r a 
mp +fflfcJ;t/V r amp -fficDSfflfc&SfStfcVvC 
^>Tft#<0Vr amp+fcil^V r amp -(7)S£EH 
3 . 5 tf/P h tca^ U#S . ^H-WTr a-^-^i S 
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t . JiK^ffl ( ± o . 5#)Vh) frt>mm-& cds his&^a* ^tt^m^co&A^mt. o . 5 h 

•TSiiiti-oT. V>-Tixc0^r[6]l-tVsh = 0. 5* WSHti. VshSr^m-TSi:. 0^;Uh*^3. 5X 

;Ph£3rrso. 5^;UbA^3,-K;kh^t*t!j<AVc ;PhT-*>S„ 

Ofi^®H2r^ffU#S . LfctfoT . S*|6<p5rai* [0067] *3&HJ5£JB\, vf . V s h#± 0 . 5 rtOH» 

ffitt. 3. 5 tf;H- £jgi.-y\ O^UhSrTHI^V^ t^AVc = 3^ht^LT . 8t'7hA/D^i 

AVc = 3^Mi 3K»g?):£f8«fcttfEU AVc Si 6i±. £*itc*M»LT. irRc*Sft&ffi£*-r& 

= 0. Stf/PHi* ■MMcttJfr*-*. ffl*lf. M«^*n Voc„ Vock V o c. SrtB^-T^ . Zcommii. 

mm^za^x. mit 2 &±rst 3 izt$^xirtm-t&x *?m%wm&L «fc 3 taH^**iiBw&--tt-c* 

-y ^-efl-? ticr>ftm<r>mz , CDS tUg^OA^m 6 . 

#<Og^43tf^Mc3r.i>£fc* { £>9. Ltzifi^xm [0 068] 

«WK3. 5^h^r-?-n^fi-^srai^-rs. flS#. [&1] 

Voc. =llllllll-255(+jft^) ^S#)VYl\nfc 

voc =iioiioio=218(+h,;^) 3 ^h^^j (2) 

Voc_ =10110110=182(+^) ai-^H'JSjfc -P) 



[0069] B«fi-f-<o^<7)r^o^«-^jaiOBfr $8&mmK *f*frf & ?is?)v\b-hT t —?z&mi l zn l 

>j TV-s^ 3 >-a<T W rt^g&S e^-te;^|g|co^% it/z i,ztt-r& A/D^^ffro*£*#<Hx WIS 
-HZ-t^XXy-tvb-f&XoltZ'+Thtl&m, Uimit (4) s ( 5) . fc^t/ (6) iZ^ti^b-tt. 

mf%£5-z.z>. #M«7u—A^cora. yu-M.com ma. jsb ( 7 > . < 8 > , ts itx ( 9 ) (cttwcfiir 

1 flcoM^ai LftflsortWc-*, «^€EV refCS y x h $ tih ± d fc, JSB ( 4 ) . ( 5 ) . «klX 

LX&myJ ^OCDS 1 8^^tiA/D^Sl 6<0 (6) W*>f *y^-*«:A>r^y||R(cKIE§-lj:&£ 

*«rf*>n*. (4 ) , ( 5 ) , tJi^ ( 6 ) tcioJtsx-^^ftffl-r 

[0070]mtf,W»4'{:Vref={Vr 
amp + ) - (Vramp-) -Vsh = 3. 5#J\sh [0071] 

-o. 57K)Ub=3#)i>bzmmL'&&. mz. a/d im.21 

Voo,, =11011010=218(+|i,^) 3 ^M'**^ (5) 

voo_ =ionono=i82(-+ji^) 2 % ^4fM/M\^>& 

*'J X: 00000000=0(-}-j&&) (7) 

Y: 00100101=«37(+jS<>£) ( 8 ) 

Z: 01001001=73(1^^) (?) 



[0072] ±je*v<-r + o m%.?—?i$*:ti?ti. 

^-f^X. YfcJ:^ZtC^-ri»«-ADC|IIKl 6rtcO 

m^-cvtzfrnA/D^immzftbti&mizte. 

4>X. yJyY. ?4 >-Z^f5-rS=S-ADClH]gSl 
6fl^#?y?OlD^ffi«:-5-ix-mo. 3 7i3j:tf7 3 

•cfcs. ttm%mimmx'i*. mi oizyjkzti&iaMit 
K/D$m&n<?>i)vy-7\,zmmzix. ®m<k 
®mcr>&jM. wm\3m*iz*muz£&A/D$m 
&n<n*v>9*wMztz>tzMzmazix&» 010 



£>. SCTRffi-f-Ji, 7-yf-*»fe<0m* (ISO. IS 
1 IS7) Z-f^-yMZLT. ±i£cr,J:5< l Z 

[0073] ^tmmm&*ti?ti±&<?)ijmiz£ 
v*mfczti&m<r>&n?4 ^adchiki 6^ 

**»?cr>miz£K). #A/D|g»)S4MtJ:o 
[0074] W^.{f , HBttfW p< -^'m^^^T'J y 
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A V c ft-f ifi^ix^tt 3 b izm t V # . *%Lmz 

2 5 5. -ttch-h 2 5 5T& 0»4 . H«C* #5& B J3C 
<k*U£. 5fl9-f2'Ye0fci^l»&*lftA/Datfjli3 7 
+ 2 18, t=5rM2 5 5T*9»4. R«C. #ft H >l 
Ciixff. JO 9 -f ^Z«fc»«»4»*l*A/Daajl47 

3 + 18 2. ■f*^2 5 5T* l 5»4. -5*0. *« 

4>. AVc = 3#A'M;:*tLT. 5d5'f>'X. 9^f> 
Y. 54yzojfcA<?>#A/Datfj«, UXHSB 
(l). (2) fcit* (3) fc*«ii*ffl*T*0» 

Voc=0I001001=^3(+j|,^).. 
Voc B =00100100=36(+ji,;i).. 
Voc_=00000000=0(-f . . 

[0077] JWMTCtt. MW-f^-iflM^l^ 
£abcOAVc^#W?;h.0. 5*/UhC^U*fc 

3, ■*-$r*>*7 3T*9»«. h«c. ^BjjCctft 

ff. 5W ^YOfcft«>»6;h.*A/DiWj«3 7 + 3 

6. 7 3 -c*9»ft. r»c, *stmtzxtL 

fcf. 59 9 >'Z»3fctfKO»6;h.ftA/DflMjtt7 3 + 
0. -«r;bfc7 3-efcD»ft. 02 9. #S£Bjj-C'{±3ro 
H^-Y^-xffi-^co^r'J^^. AVc = 
0. ^ft-m<Z)A/Dfcfci:fj«:. yx 

hJia do), (id. *3«ti^ (12) c*s*ift 

tMTC* 9»4. £#tf=*fl/C, *IW8«>SWrcJ±. * 
fi-Wltf) A/D ffl^Utf-^T 7 3 C* L < . "T^T ^5"J 

o cseas w#ft . 

[00 78] $m<r>&mzt3 uttot^ ^MflUC^ 
Sfc8tlft*£f*« ADC^^y^«0b' y HR£. g# 
Cfc£--$-ftJ:3C8b*<yh£j@x.-ti£*:S-t«§ft. 03 

*u> ? 4 r tw«)^ >f y<DA d c **f ijffl wc* 

*Wlft £ i: 3r< **»0B«*3iJS U#ft . 
[00 7 9] #$W&CMOS?jy°CD'(X->''**yir 

tt. A/D?a»7^>f £JBV>TWfl0^8l&C;b*: 
T ttl^%-tt$:'iMli: ^ft V ^3: ft 13BJCW fc 

[0080] *mxvvm%mtmmz^TEmi3£ 
aaaftarsfiw* £ fciisststcufiBs-t* 9#ft . 

[0081] <yUtf. ±M<?)J: 3 CHI OC^t^S 
»^fflV^ADC^«>V^fctl«Mtr*«*>9C» # 
7 AOftflBHUHH* C#A D C OfflTJ £ fflM^ft £ 



ft. £*tfc«LT. *^cOHife-CJ±. 5'J5-fyX. 5 
4l"Y. 7-f>-ZC0^y)C7)#A/Dai7J(i:-r<T2 5 5 
C* t < . ^Ttf>5'Jtf>%-tt#^85I 9 C5SH$*i 
ft. 

[0075] H«C. *^**ii#$*i$r^»£. tJi 
t/AVc = 0. 5*/l^T*. Vsh#±0. 5^Nf 
ft k # li . 8 b' -y h to A/D LTWTC 
7n-f-J:33r<!£:rrftVoc n . Voc+. Voc_£ 

[0076] 
[»3J 

0 )lf*Hx^ < 12 > 

ffitix-* 9 y *EIKCtttt§*Lft . - £RK0B1RSfHll 

C«k-?TADC<o#tfi*CjDS:$ix. &mc?WZ%-&Z 

S§ixftti0T'Ji^r<. miftf-iyn-tyyiozm 
v>ft ^ kc J: -otwswsm:* fc«fls*«K<ft:*#tf . 
&s&*o. ffiAja^^«£v^«a<ofl^fi^!«aic 

3UBWCJ>ft. 

[0082] Nfl^)A/D3afflM»C*>fcft^^-ttt« 
/J^CWi.ftfc«>C. *-f77CMOSl^>--/H: 
V^NflOA/D^MIcO^JC-rft^-y h (Nf±. 1 

•rft*s^*itt-rft. 

[0083] #-f77CMOSl>f>-y-feytli. 
NfflOT-^07"m-^$r-?-ixmai7Jt-ft^<5DN5lJ^ai 
^S:*-rftBmS*Pr^-f . fcilX-ea-fix^N 

mcon-aym-^co 1 o^-eix-r ^*fjs-rft Nfflco^^ 
^^Hi-^$-^-rft^^o«-§-5aa^g^^ft 0 ft-f- 

xv-'^/WI^ 1 -oSr^jfc-r ft ^ft^-eix-f it<5D^>7 y 
:?£*-tftN®^A/D2?Mi£:fH-ft. ^r^{±. 
XDS^B<7) NfWAA 7 ^O-^ix-eiiCW^a^m 
KS-EPiDL. #b-y h^A/DSai»C«iS'^«li«« 
Sr^ft^x-yT-Sr^-tf. ^ffi{i$^C. #^-rft-fe-y 

^■TfttffC. #Hr.y hOA/D^SiC^jS-Tfta^ 
fflSro-H-rft^i;^^. 
[0084 ] 

[Wn<ry%)%k} NH^A/D^}ftSC^ft^-145' 
fk/NHCWiftfcftc, #-f77CMOSi'f^-i; 

-tr^-if<7)N<i<7)A/D^Sc7)^fE-rftb-y h (N{±. 
1 i9^#V^C) OA/D^iSrt^^^Sr^ 

flrfft. 

[BfiSOffi -*5rKW] 
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[01 ] ta!5t^«fc«kl.6 4 OX480CMOS7?f 

o ■/ ? 0& «fc t/-ec7)^^ * 4 $ > ?mx'b h . 

[04 ] «^5feSWfcJ:l»r^o^ft^ l>7^;$;W\ 0 x 

[as] mmmiz£&2'?cr>mM-f&ft7-(>f*i<7)W 

[06 a] ^»m^^s-ffi^rs*rru^--^a 
ycoj> siif3a^ll{^®f)ffiB^fk§fL^^0-c$)^ . 
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